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(54) Manual input device using a motor as an actuator for applying an external force to its manual 
control knob 



(57) A highly maneuverable car-mounted input de- 
vice which gives an adequate feel of resistance to a 
manual control knob according to the way the knob is 
manipulated. The manual input device comprises: an 
actuator laterally movably fitted to a frame; a manual 
control knob fitted to a driving shaft of the actuator; a 
first position sensor which detects a direction and an 



amount of lateral movement of the actuator; a second 
position sensorwhich detects a direction and an amount 
of rotation of the driving shaft of the actuator; and a con- 
troller which inputs positional signals outputted from the 
first and second position sensors to control the actuator 
and applies an external force to the manual control knob 
according to the way the knob is manipulated. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a manual input 
device which allows central control of various electronic 
apparatuses by use of a manual control knob, for exam- 
ple, mounted in a car and particularly to a manual input 
device which uses a motor as an actuator for applying 
an external force to its manual control knob. 

2. Description of Related Art 

[0002] Modern cars are equipped with various elec- 
tronic apparatuses such as an air conditioner, radio, tel- 
evision, CD player and navigation system. If the driver 
tries to operate many such electronic apparatuses indi- 
vidually using the respective controls provided on these 
apparatuses while he is driving, he may be unable to 
drive the car smoothly. Hence, as means to allow the 
driver to turn on or off any desired electronic apparatus 
and select a function or perform any other similar oper- 
ation without interference with his/her safe drive, a man- 
ual input device which enables the driver to control var- 
ious electronic apparatuses through manipulation of a 
single manual control knob has been suggested. 
[0003] This kind of manual input device as prior art 
will be explained referring to Figs. 11 to 14. Fig. 11 
shows an example of a manual input device installed in 
the car; Fig. 12 is a side view illustrating a suggested 
conventional manual input device; Fig. 13 is a top view 
illustrating the manual control knob of the manual input 
device as shown in Fig. 12; and Fig. 14 is a top view 
illustrating the guide plate built in the manual input de- 
vice as shown in Fig. 12. 

[0004] As illustrated in Fig. 11 , this manual input de- 
vice 1 00 is installed in a console box 200 located be- 
tween the driver's seat and the front passenger's seat. 
As shown in Fig. 12, this conventional manual input de- 
vice 100 is mainly composed of the following: a manual 
control knob 110 which has two clicking switches 111 
and 1 1 2 as signal input means and three rotary variable 
resistors 113, 114 and 115 (see Fig. 13); an XY table 
120 which is driven in two directions perpendicular to 
each other (a direction perpendicular to the side view in 
Fig. 1 2 and the right-left direction as you face the figure) 
by the manual control knob 110; a stick controller 130 
as a position sensor which inputs a signal to an external 
apparatus according to the direction and amount of 
movement of the XY table 120; and a guide plate 140 
which has an engagement with an engagement pin 1 60 
projecting from the bottom face of the XY table 120. 
[0005] The manual control knob 1 1 0 and XY table 1 20 
are connected through a connecting shaft 150 and the 
X Y table 1 20 and guide plate 1 40 are engaged with each 
other by the tip of the engagement pin 1 60 movably in- 



serted in the guide groove 141 of the guide plate 140. 
This guide groove 141 may have any shape which al- 
lows the tip of the engagement pin 1 60 to be moved in 
specific directions. For instance, as shown in Fig. 14, 
5 when a guide groove with a planar cross shape 141 is 
engraved on the upper surface of the guide plate 140, 
the engagement pin 1 60 can be moved from a center A 
toward end points B, C, D and E as shown, in two direc- 
tions which intersect almost perpendicularly. In other 
10 words, the engagement pin 1 60 can be moved along the 
guide groove 1 41 of the guide plate 1 40 through the XY 
table 120 by manipulating the manual control knob 110 
so that, with the tip of the engagement pin 160 at end 
point A, B, C, D or E in the guide groove 141 , the infor- 
ms mation on that engagement position (positional signal) 
is outputted from the stick controller 130. This means 
that it is possible to select a car-mounted electronic ap- 
paratus function to be operated (a function to be con- 
trolled). Once the desired electronic apparatus function 
20 is selected in this way, the selected function can be ad- 
justed or switched on or off by appropriately manipulat- 
ing the two clicking switches 111 and 1 1 2 and the three 
rotary variable resistors 113, 114 and 115 in the manual 
control knob 110. 
25 [0006] As shown in Fig. 11 , this manual input device 
100 allows central control of a plurality of car-mounted 
electronic apparatuses by the use of a combination of a 
switch device 1 70 and a display 1 80 and a computer as 
a controller (not shown in the figure). Here, the switch 
30 device 1 70 enables the user to select a desired elec- 
tronic apparatus among the ones mounted in the car; 
the display 180 indicates various information such as 
the name of the electronic apparatus selected through 
the switch device 170 and what type of operation has 
35 been done by means of the manual input device 100; 
and the computer (not shown) controls these. The 
switch device 1 70 is installed in the console box 200 and 
its control switches 171a to 171 e are located adjacent 
to the manual input device 100 and connected with dif- 
40 ferent electronic apparatuses, respectively. If the control 
switches 171a to 171 e are respectively connected to a 
car-mounted air conditioner, radio, television, CD player 
and navigation system, the user can turn on or off the 
air conditioner or gives the manual input device 100 an 
45 instruction to specify the air conditioner mode using the 
control switch 171a, or turn on or off the radio or gives 
the manual input device 1 00 an instruction to specify the 
radio mode; likewise, by operating the other control keys 
1 71 c to 1 71 e, the user can turn on or off the correspond- 
50 jng electronic apparatuses or give the manual input de- 
vice 1 00 an instruction to specify their modes. The dis- 
play 1 80 such as a liquid crystal display is conveniently 
located for a person in the driver's seat and the compu- 
ter is built in the console box 200. 
55 [0007] While it is possible to select a function of the 
electronic apparatus selected through the switch device 
170 or make a functional adjustment using the manual 
input device 100, which functions are selectable or ad- 
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justable through the manual input device 1 00 varies de- 
pending on the type of electronic apparatus selected. If 
the air conditioner mode is selected using the switch de- 
vice 1 70, the function of "airflow rate control" is selected 
by manipulating the manual control knob 11 0 to position 
the engagement pin 1 60 at the end point B of the guide 
groove 141 of the guide plate 140 and pushing in the 
clicking switch 111 with a click; likewise the function of 
"air blow-off position control," the function of "air blow- 
off direction control" and the function of "temperature 
control are selected by clicking the clicking switch 111 
to position the pin 160 at the end points C, D, and E of 
the guide groove 141, respectively. 
[0008] .v Once one of these control functions has been 
selected, the selected function can be adjusted by ma- 
nipulating the rotary variable resistors 113 to 115. For 
example, if the air conditioner mode is selected by 
means of the switch device 1 70 and the function of "air 
flow rate control" is selected by means of the clicking 
switch 111, the air conditioner's air flow rate can be con- 
trolled by manipulating the rotary variable resistor 113; 
likewise, if the. function of "air blow-off position control" 
is selected, the air conditioner's air blow-off position can 
be controlled by manipulating the rotary variable resis- 
tors 114 and 115. Further, if the radio mode is selected 
by means of the switch device 1 70 and the function of 
"volume control" is selected by means of the clicking 
switch 111, the radio's volume can be controlled by ma- 
nipulating the rotary variable resistor 113; likewise if the 
"tuning" function is selected in the radio mode, tuning of 
the radio can be done by manipulating the rotary varia- 
ble resistors 114 and 115. 

[0009] .* However, the conventional manual input de- 
vice 1 0OJs riot always easy to operate because the driv- 
er cannot know which electronic apparatus and which 
function-are currently selected, which is likely to cause 
erroneous operation of the manual control knob 110. 

SUMMARY OF THE INVENTION 

[0010] In view of the above problem in the prior art, 
the present invention provides a compact, highly 
maneuverable car-mounted input device which enables 
electronic apparatus manipulation as desired with relia- 
bility. 

[0011] In order to solve the problem, a manual input 
device according to the present invention comprises the 
following components: an actuator laterally movably fit- 
ted to a frame; a manual control knob fitted to a driving 
shaft of the actuator; a first position sensor which de- 
tects a direction and an amount of lateral movement of 
the actuator; a second position sensor which detects a 
direction and an amount of rotation of the driving shaft 
of the actuator; and a controller which inputs positional' 
signals outputted from the first and second position sen- 
sors to control the actuator and applies an external force 
to the manual control knob according to the way the 
knob is manipulated. 



[0012] A rotating motor can be used as the actuator. 
If a rotating motor is used as the actuator, the force of 
vibration around the driving shaft of the rotating motor 
can be applied to the manual control knob. 

5 [0013] In this constitution, the actuator is laterally 
movably fitted to the frame and the direction and amou nt 
of lateral movement of the actuator are detected by the 
first position sensor and the direction and amount of ro- 
tation of the driving shaft of the actuator are detected by 

10 the second position sensor so that the car-mounted 
electronic apparatus whose function is to be controlled 
can be selected by changing the direction of lateral 
movement of the actuator and the function of the car- 
mounted electronic apparatus thus selected can be ad- 

*s justed according to the amount of rotation of the driving 
shaft and therefore the selection and functional adjust- 
ment of the desired car-mounted electronic apparatus 
can be carried out using a single manual control knob. 
Furthermore, the manual control knob is fitted to the 

20 driving shaft of the actuator and an external force which 
depends on the manipulation of the manual control knob 
is applied to the manual control knob, so it is possible 
to give the user a tactile sensation to notify him/her of 
how the manual control knob has been manipulated as 

25 he/she touches it without seeing it; in short, the user can 
know with a tactile sensation whether or not the manual 
control knob is being manipulated in the desired direc- 
tion by the desired amount at the desired speed. This 
prevents erroneous manipulation of the manual control 

30 knob, ensuring high maneuverability of the manual con- 
trol knob. Also, in this constitution, since the manual 
control knob is fitted to the driving shaft of the actuator, 
a power transmission mechanism to connect the man- 
ual control knob and the driving shaft is not needed and 

35 thus the manual control knob can be compact and light. 
Still more, because only one actuator is used, it is also 
easy to reduce the size and weight of the manual input 
device. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Preferred embodiments of the present inven- 
tion will be described in detail based on the followings, 
wherein: 

45 

Fig. 1 is a perspective view illustrating a car-mount- 
ed input device installed in the dashboard according 
to an embodiment of the present invention; 
Fig. 2 is a top view illustrating the inside of a car in 

50 which a car-mounted input device according to an 
embodiment of the present invention is installed; 
Fig. 3 is a sectional view illustrating a mechanism 
including a manual control knob; 
Fig. 4 is a top view illustrating a guide plate provided 

55 in the mechanism and its surrounding area; 

Fig. 5 is a top view illustrating an example of con- 
nection between the main shaft of the actuator and 
the rotary shaft of the code-disc which are provided 
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in the mechanism; 

Fig. 6A shows which type of car-mounted electric 
apparatus is selected according to the direction of 
manipulation of the manual control knob according 
to an embodiment of the present invention; 
Fig. 6B illustrates the directions in which the manual 
control knob can be moved according to an embod- 
iment of the present invention; 
Fig. 7A illustrates which type of function is selected 
according to the direction of rotation of the manual 
control knob according to an embodiment of the 
present invention; 

Fig. 7B illustrates the directions in which the manual 
control knob can be rotated according to an embod- 
iment of the present invention; 
Fig. 8 is a block diagram showing the control system 
of the actuator according to an embodiment of the 
present invention; 

Figs. 9A through 9E are graphs illustrating patterns 
of external force applied to the manual control knob 
according to an embodiment of the present inven- 
tion; 

Fig. 1 0 is a flowchart showing the control sequence 
of the actuator according to an embodiment of the 
present invention; 

Fig. 1 1 shows the inside of a car in which a conven- 
tional car-mounted input device is installed; 
Fig. 1 2 is a side view of a conventional car-mounted 
input device as conventionally suggested; 
Fig. 1 3 is a top view of the car-mounted input device 
as shown in Fig. 12; and 

Fig. 1 4 is a top view of a guide plate built in the car- 
mounted input device as shown in Fig. 12. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Next, a manual input device according to an 
embodiment of the present invention will be described 
in detail referring to the attached drawings. 
[0016] Fig. 1 is a perspective view illustrating a car- 
mounted input device installed in the dashboard accord- 
ing to an embodiment of the present invention and Fig. 
2 is a top view illustrating the inside of a car in which a 
car-mounted input device according to an embodiment 
of the present invention is installed. 
[001 7] As clearly seen in Fig. 1 , a manual input device 
according to an embodiment of the present invention, 
has a housing 2 which is a rectangular case of a required 
size, on the top surface of which are a manual control 
knob 3, six pushbutton switches 4a, 4b, 4c, 4d, 4e and 
4f which are arranged along an arc with the position of 
the manual control knob 3 as its center, three pushbut- 
ton switches 5a, 5b and 5c which are arranged concen- 
trically around the group of the six pushbutton switches, 
and a volume control knob 6. On the front of the housing 
2 are a card slot 7 and a disk slot B. This manual input 
device is to be located on the dashboard A, between the 



driver's seat B and the front passenger's seat C, as 
shown in Fig. 2; it works in conjunction with a display D 
provided on the dashboard A and an invisible computer 
(controller) housed in the dashboard A in order to per- 

5 form the required functions. 

[0018] The above nine pushbutton switches 4a, 4b, 
4c, 4d, 4e, 4f , 5a, 5b and 5c are individually connected 
with car-mounted electric apparatuses to be operated 
using the manual input device 1 such as an air condi- 

10 tioner, radio, television, CD player, and car navigation 
system. Which pushbutton switch should be associated 
with which car-mounted electric apparatus can be freely 
determined. In this example, the respective pushbutton 
switches of the manual input device 1 are connected 

15 with the following functions or apparatuses: the push- 
button switch 4a for menu selection; the pushbutton 
switch 4b for the telephone; the pushbutton switch 4c 
for the air conditioner; the pushbutton switch 4d for the 
car navigation system; the pushbutton switch 4e for the 

20 radio; the pushbutton switch 4f for the card reader/writer 
or disc drive; the pushbutton switch 5a for attitude con- 
trol of the car-mounted input device 1; the pushbutton 
switch 5b for on-off control of the liquid crystal shutter 
provided on the whole surface of the display D; and the 

25 pushbutton switch 5c for the television. By pushing in 
the knob of any desired pushbutton switch, the user can 
select the car-mounted electric apparatus connected 
with that pushbutton switch. The surface of each push- 
button switch knob bears a letter (or letters) or a picto- 

30 graph which represents the car-mounted electric appa- 
ratus connected with the switch (not shown in the fig- 
ure). 

[001 9] Next, the mechanism which includes the man- 
ual control knob 3 will be explained referring to Figs. 3 
35 through 5. Fig. 3 is a sectional view illustrating a mech- 
anism including the manual control knob 3; Fig. 4 is a 
top view illustrating the guide plate provided in the 
mechanism and its surrounding area; and Fig. 5 is a top 
view illustrating an example of a connection between the 

40 main shaft of the actuator provided in the mechanism 
and the rotary shaft of the code-disc. 
[0020] As can be clearly understood from Fig. 3, the 
mechanism 1 1 is mainly composed of the following com- 
ponents: a nearly cylindrical frame 12; an actuator hold- 

45 er 13 located on the inner surface of the frame 12; an 
actuator 14; a slider 15 fitted to the driving shaft 14a of 
the actuator 14; a bracket 16 which movably holds the 
actuator 1 4 on the actuator holder 1 3; af irst spring mem- 
ber 1 7 set between the bracket 1 6 and the frame 1 2; a 

so printed circuit board 19 fitted through a boss 18 to the 
top surface of the actuator 14; a switch 20 and a lamp 
21 both of which are connected with the printed circuit 
board 19; a manual control knob 3 fitted to the driving 
shaft 14a of the actuator 14; a second spring member 

55 23 which constantly gives the manual control knob 3 an 
upward spring tension against the actuator 1 4; an en- 
coder mounting plate 24 fitted to the bottom surface of 
the actuator 1 4; an encoder (second position sensor) 25 
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fitted to the encoder mounting plate 24; a pulley 26 fitted 
to the driving shaft 1 4a of the actuator 1 4; a belt 27 which 
connects the pulley 26 and the driving shaft of the en- 
coder 25; a guide plate 28 which is fitted to the inner 
surface of the frame 1 2, beneath the actuator 1 4; a stick 
controller (first position sensor) 29 fitted to the inner sur- 
face of the frame 1 2; and a connecting bar 30 which con- 
nects the stick controller 29 and the driving shaft 1 4a of 
the actuator 14. 

[0021] The actuator holder 13 consists of a fixing part 
13a and a receiving part 13b. The fixing part 13a is a 
cylinder with a diameter which fits the inner surface of 
the frame 1 2 and the receiving part 1 3b is spherical. The 
actuator holder 13 is fixed with the fixing part 13a fixed 
on the inner surface of the frame 12 with screws 13c 
with its spherical receiving part 13b down. 
[0022] If the actuator 14 is a rotating motor, the force 
around the driving shaft 14a can be applied to the man- 
ual control knob 3 through the driving shaft 14a. 
[0023] The slider 15 is a cylinder with a diameter 
which fits the outer surface of the driving shaft 14a and 
part of it has an engagement groove 1 5a (detailed later) 
for integration of the manual control knob 3. This slider 

1 5 is held pushed upwards by the tension of the second 
spring member 23 set between it and the printed circuit 
board 19 and the upward movement of the slider 15 is 
limited by the head 15b of the screw screwed in the tip 
of the driving shaft 1 4a. 

[0024] The bracket 1 6 is composed of the following: 
a cylindrical fixing part 16a having a diameter which fits 
the outer surface of the actuator 14; one or more snap 
claws 1 6b (two claws in the example of Fig. 3) projecting 
from the inner surface of the fixing part 1 6a; a spherical 
sliding part 16c which has almost the same curvature 
as the above receiving part 13b; and a spring support 
1 6d cut and raised from the sliding part 1 6c. The bracket 

1 6 is fitted to the actuator 1 4 by engaging the lower part 
of the actuator 14 with the fixing part 1 6a and fitting the 
snap claw 16b into a snap groove 14b formed on the 
outer surface of the lower part of the actuator 14. The 
actuator 1 4 with the bracket 1 6 fitted to it is held on the 
frame 12 by letting the sliding part 1 6c rest on the actu- 
ator holder 13 and setting the first spring member 17 
between the spring support 16d and a spring support 
12b formed on the frame 1 2. Therefore, the actuator 14 
can be moved in any direction with respect to the frame 
12 and when the force to manipulate it is removed, it is 
automatically reset to its upright position due to the elas- 
ticity of the first spring member 1 7. 

[0025] The manual control knob 3 is composed of the 
following: a cap-shaped body 22a whose size is suitable 
for manipulation with fingers; a switch operating part 22b 
which is almost cylindrical and positioned vertically 
downwards from the lower face of the body 22a; an en- 
gagement claw 22c formed on the inner surface of the 
switch operating part 22b and an illuminating part 22d 
formed on part of the body 22a. It is integrated with the 
slider 1 5 by engaging the engagement claw 22c with the 



engagement groove 15a formed in the slider 15. The 
position of the manual control knob 3 with respect to the 
slider 1 5 is adjusted so that the tip of the switch operat- 
ing part 22b faces the switch 20 on the printed circuit 

5 board 19 and the illuminating part 22d faces the lamp 
21 on the printed circuit board 1 9. 
[0026] The encoder 25 consists of a light emitting/de- 
tecting element 25a. a code-disc 25b, a rotary shaft 25c 
which enables rotation of the code-disc 25b, and a pul- 

10 ley 25d fixed to the rotary shaft 25c. As shown in Fig. 5, 
a belt 27 is wound around the pulley 25d and the pulley 
26 fitted to the driving shaft 14a of the actuator 14 and 
a positional signal is outputted from the light emitting/ 
detecting element 25a according to the direction and 

is amount of rotation of the driving shaft 1 4a. A tensioner 
which maintains the tension of the belt 27 constant can 
be attached to the belt, although not graphically illustrat- 
ed. 

[0027] The guide plate 28 is intended to limit the di- 

20 rection and amount of manipulation of the manual con- 
trol knob 3. As shown in Fig. 3, the driving shaft 14a of 
the actuator 1 4 is passed through the guide groove 28a 
made in the guide plate 28 so as to limit the direction 
and amount of manipulation of the manual control knob 

25 3. Fig. 4 shows an example of the guide groove 28a 
made in the guide plate 28. In this example, the guide 
groove consists of sub-grooves extending radially in 
eight directions from the center P n . In the figure, P 2 , P 3 , 
P 4 , P 5 , P 6 , P 7 , P e , and P 9 denote the end points of the 

30 sub-grooves of the guide groove 28a. 

[0028] The stick controller 29 outputs a positional sig- 
nal which depends on the direction and amount of lateral 
movement of the driving shaft 14a. The computer (not 
shown in the figures) picks up a positional signal from 

35 the encoder 25 and a positional signal from the stick 
controller 29 to use them to control the actuator. 
[0029] The connecting bar 30 is connected with the 
driving shaft 29a of the stick controller 29 and the driving 
shaft 14a of the actuator 1 4 through ball joints 30a and 

40 30b. It transmits motion of the driving shaft 14a to the 
driving shaft 29a. The connecting bar 30 has a sliding 
guide 30c through which the tip 24a of the encoder 
mounting plate 24 is inserted in order to limit the rotation 
of the connecting bar 30. 

45 [0030] In this constitution, when the user manipulates 
the manual control knob 3 in the direction parallel to the 
guide plate 28, the force of the manipulation is transmit- 
ted through the actuator 14 to the bracket 16 and thus 
a slip occurs between the receiving part 13b of the ac- 

50 tuator holder 13 and the sliding part 16c of the bracket 
16, resulting in a lateral movement of the actuator 14. 
Since the driving shaft 14a of the actuator 14 is passed 
through the radial guide groove 28a in the guide plate 
28, the actuator 14 is moved only in one of the directions 

55 from the center position P n of the guide groove 28a to 
end points P 2 through P 9 . 

[0031] As the actuator 14 is moved laterally in this 
way, the driving shaft 1 4a is also moved laterally accord- 
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ingly and its lateral movement is transmitted to the driv- 
ing shaft 29a of the stick controller 29 through the con- 
necting bar 30 and a positional signal which depends 
on the direction and amount of lateral movement of the 
driving shaft 29a is outputted from the stick controller 
29. This positional signal is picked up by the computer 
(not shown) ; thus the desired electric apparatus is se- 
lected by means of the computer. As the manipulation 
force applied to the manual control knob 3 is then re- 
moved, the actuator 1 4 is automatically reset to its up- 
right position due to the elasticity of the first spring mem- 
ber 17 set between the frame 12 and bracket 16. 
[0032] When the user rotates the manual control knob 
3 around the driving shaft 1 4a, the rotating force is trans- 
mitted to the code-disc 25b through the driving shaft 
14a, pulley 26, belt 27 and pulley 25 and the code-disc 
25b rotates in the same direction as the manual control 
knob 3; then a positional signal which depends on the 
direction and amount of rotation of the manual control 
knob 3 is outputted from the light emitting/detecting el- 
ement 25a of the encoder 25. This positional signal is 
also picked up by the computer (not shown). According- 
ly the computer controls the functional adjustment of the 
selected electric apparatus and the operation of the ac- 
tuator 14. How the actuator 14 is controlled according 
to positional signals from the encoder 25 will be ex- 
plained later. 

[0033] As the user presses the manual control knob 
3 in the axial direction of the driving shaft 14a, the man- 
ual control knob 3 and the slider 1 5 integrally connected 
with it go down against the elastic force of the second 
spring member 23. The switch operating part 22b of the 
manual control knob 3 presses the switch 20 on the 
printed circuit board 1 9 and the switch 20 generates a 
switch signal. This switch signal is also picked up by the 
computer (not shown) which then confirms the selected 
electric apparatus and function. When the manipulation 
force applied to the manual control knob 3 is removed 
after the switch is pressed down, the manual control 
knob 3 is automatically reset to its upper end position 
due to the elasticity of the second spring member 23. 
[0034] Next, how the actuator 1 4 is controlled accord- 
ing to positional signals from the encoder 25 will be ex- 
plained referring to Figs, 6 through 10. Figs. 6A shows 
which type of car-mounted electric apparatus is selected 
depending on the direction in which the manual control 
knob 3 is manipulated while Fig. 6B illustrates the direc- 
tions in which the manual control knob 3 is movable. Fig. 
7A illustrates which type of function is selected depend- 
ing on the direction in which the manual control knob 3 
is rotated while Fig. 7B illustrates the directions in which 
the manual control knob 3 is rotated. Fig. 8 is a block 
diagram showing the control system of the actuator 14. 
Figs. 9A through 9E are graphs illustrating patterns of 
external force applied to the manual control knob 3 and 
Fig. 10 is a flowchart showing the control sequence for 
the actuator 14. 

[0035] In this example, as shown in Figs. 6A and 6B, 



as the user moves the manual control knob 3 forward, 
right-forward, rightward, right-backward, backward, left- 
backward, leftward and left-forward from the center po- 
sition of the manual control knob 3, the manual input 

5 device 1 selects the radio, air conditioner, car navigation 
system, CD player, television, monitor camera, e-mail 
and telephone, respectively. The types of electric appa- 
ratuses which are selectable with the pushbutton 
switches 4a through 4f and 5a through 5c provided on 

10 the manual input device 1 may be either the same as, 
or different from, those selectable by manipulation of the 
manual control knob 3. In this example (embodiment), 
the types of electric apparatus which are selectable with 
the pushbutton switches 4a through 4f and 5a through 

is 5c are different from those selectable by manipulation 
of the manual control knob 3. 

[0036] In this example, after selecting an electric ap- 
paratus with the manual input device 1 , the function of 
the selected electric apparatus can be adjusted by ma- 

20 nipulating the manual control knob 3. For example, if the 
radio tuning function is chosen by manipulation of the 
manual control knob 3 , a desired station can be selected 
by rotating the manual control knob 3 as shown in Fig. 
7A. Also, if the air conditioner temperature control func- 

25 tion is chosen by manipulation of the manual control 
knob 3, the temperature setting for the air conditioner 
can be increased or decreased by rotating the manual 
control knob 3 as shown in Fig. 7B. 
[0037] In the manual input device 1 according to this 

30 embodiment, the control system of the actuator 14 has 
a structure as shown in Fig. 8. The actuator 14 is con-, 
trolled according to the sequence shown in Fig. 10 so 
that various patterns of external force as exemplified in 
Figs. 9A through 9E can be applied to the manual control 

35 knob 3 according to the way the manual control knob 3 
is manipulated. 

[0038] As shown in Fig. 8, in the actuator control sys- 
tem in this example, the CPU 41 built in the computer 
situated inside the dashboard A incorporates a collator 

40 42 and a pattern selector 43 while the ROM 44 in the 
computer stores patterns 45a, 45b, 45c and so on which 
represent, in an encoded form, the zones in which the 
manual control knob 3 is manipulated and the actuator 
14's driving conditions (output data or mode) for each 

45 manipulation zone. Further, the computer is equipped 
with a signal detector 46. The detector 46 picks up a 
signal from the stick controller 29 and sends the pattern 
selector 43 a pattern selection signal depending on the 
zone in which the manual control knob 3 is manipulated, 

so and also displays the locus of manipulation of the man- 
ual control knob 3 on the display D. 
[0039] Figs. 9A through 9E graphically exemplify driv- 
ing patterns for the actuator 14 which have been stored 
in the ROM 44. Fig. 9A shows a pattern in which a fixed 

55 mode of vibration is applied to the manual control knob 
3 regardless of the amount of rotation of the manual con- 
trol knob 3; Fig. 9B shows a pattern in which as the 
amount of rotation of the manual control knob 3 increas- 
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es, impulsive vibration is periodically applied to the man- 
ual control knob 3; Fig. 9C shows a pattern in which as 
the amount of rotation of the manual control knob 3 in- 
creases, another mode of vibration is periodically ap- 
plied to the manual control knob 3; Fig. 9D shows a pat- $ 
tern in which an external force is applied so as to reset 
the manual control knob 3 to the center position; and 
Fig. 9E shows a pattern in which as the amount of rota- 
tion of the manual control knob 3 reaches a predeter- 
mined 4evel, the manual control knob 3 is given a feel of 
considerable resistance. When the pattern in Fig. 9A is 
chosen, a feel of resistance is provided to the manual 
control-knob 3 as it is rotated, which facilitates a fine 
adjustment with the manual control knob 3. When the 
pattern in Fig. 9B or Fig. 9C is chosen, a clicking touch 
is periodically given to the manual control knob 3 so that, 
for example, in order to select a radio station as shown 
in Fig. 7A, an external force is applied to the manual 
control knob 3 each time it is tuned in to a station, which 
facilitates radio station selection. If the pattern in Fig. 9D 
is chosen, the manual control knob 3 is automatically 
reset to its center position, which also facilitates, for ex- 
ample, temperature control of the air conditioner as 
shown in Fig. 7B. Also, if the pattern in Fig. 9E is chosen, 
the user is notified of the limits within which the manual 
control knob 3 can be manipulated. 
[0040] Next, the sequence for the computer to control 
the actuator 14 will be explained by reference to Fig. 8, 
according to Fig. 1 0. 

[0041] As the user presses one of the pushbutton 
switches 4a through 4f and 5a through 5c, the pressed 
switch generates a switch signal and the electric appa- 
ratus corresponding to the switch signal is chosen (step 
S1). The positional signal detector 46 picks up the 
switch signal from the pressed pushbutton switch and 
indicates on the display D which electric apparatus has 
been chosen (step S2). Then, when the user laterally 
moves the manual control knob 3 (step S3), the stick 
controller 29 outputs a signal depending on the amount 
and direction of lateral movement of the manual control 
knob 3 (step S4). The collator 42 checks the output sig- 
nal from the stick controller 29 against the reference for 
collation and confirms the position of the manual control 
knob 3 as a result of lateral movement (step S5). The 
positional signal detector 46 picks up the output signal 
from the stick controller 29 and selects the electric ap- 
paratus function which depends on the position of the 
manual control knob 3 as a result of lateral movement 
and indicates, on the display D, the selected function 
and issues a pattern selection signal to the pattern se- 
lector 43 (step S6). The pattern selector 43 picks up the 
pattern selection signal and selects the pattern corre- 
sponding to that pattern selection signal, from among a 
plurality of patterns 45a, 45b, 45c and so on which have 
been stored in the ROM 44 (step S7). Then, as the user 
rotates the manual control knob 3 (step S8), the encoder 
25 outputs a signal depending on the amount and direc- 
tion of rotation of the manual control knob 3 (step S9). 



The collator 42 checks the output signal from the encod- 
er 25 against the reference for collation and confirms 
the position of the manual control knob 3 as a result of 
rotation (step S10). The positional signal detector 46 
picks up the output signal from the encoder 25 and in- 
dicates on the display D the state of functional adjust- 
ment (step S11). The collator 42 confirms (determines) 
the output of the actuator 14 from the pattern selected 
at step S7 and the rotated position of the manual control 
knob 3 as confirmed at step S10 (step S12). Then, the 
output as confirmed at step S12 is sent from the driver 
47 to drive the actuator 14 (step S13). As a result, the 
manual control knob 3 is driven by the actuator 14 and 
the external force from the actuator 14 is transmitted to 
the user through the manual control knob 3 (step S14). 
The abovementioned sequence from S1 to S14 is re- 
peated successively. 

[0042] In this way, the manual input device 1 in this 
example applies a given external force to the manual 
control knob 3 upon rotation of the knob 3 so a tactile 
feedback is given to the user manipulating the knob 3, 
enhancing the maneuverability of the knob 3. 
[0043] Furthermore, when the manual control knob 3 
is rotated around the driving shaft 14a, an adjustment 
of the chosen function can be made. In other words, as 
the manual control knob 3 is rotated around the driving 
shaft 14a, the rotating force is transmitted through the 
driving shaft 14a, pulley 26, belt 27 and pulley 25d to 
the code-disc 25b; the code-disc turns in the same di- 
rection as the manual control knob 3 and the light emit- 
ting/detecting element 25a of the encoder 25 outputs a 
positional signal depending on the direction and amount 
of rotation of the manual control knob 3; this signal is 
picked up by the computer so a required functional ad- 
justment can be made according to the sequence shown 
in Fig. 10. 

[0044] For example, whe n the user tries to change the 
temperature setting of the air co nditioner usi ng the man- 
ual control knob 3, if the amount of manipulation (rota- 
tion) of the knob 3 is small, the temperature setting will 
be changed gradually, but if the amount of manipulation 
(rotation) is large, the temperature setting will be 
changed quickly. Therefore, if the user does not feel any 
resistance during manipulation of the knob 3, he/she 
tends to manipulate the knob 3 excessively and thus be 
unable to make a fine adjustment of the temperature set- 
ting quickly and accurately. A countermeasure to this is 
to arrange that when the amount of manipulation (rota- 
tion) of the manual control knob 3 exceeds a certain lev- 
el, the actuator 14 is driven to give the manual control 
knob 3 a feel of resistance. This enables the user to get 
a tactile sensation which informs him/her that a fine ad- 
justment of the air conditioner temperature setting is im- 
possible because the manual control knob 3 has been 
manipulated (rotated) excessively. Then, he/she will be 
able to decrease the amount of manipulation (rotation) 
of the kn ob 3 and make a fine adjustment of the air con- 
ditioner temperature setting quickly and accurately. An 
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alternative approach is to give the manual control knob 
3 different levels of feel of resistance according to the 
amount of manipulation (rotation) of the knob 3, instead 
of giving a fixed level of feel of resistance when the 
amount of manipulation (rotation) exceeds a certain lev- 
el. The above explanation has been given for a case 
where the speed of adjusting, for example, the air con- 
ditioner temperature setting increases with the increase 
in the amount of manipulation (rotation) of the manual 
control knob 3, but the same method of giving a feel of 
resistance to the manual control knob 3 can also be 
used for a case where the speed of adjustment increas- 
es with the increase in the speed of manipulation of the 
manual control knob 3. 

[0045] When the user uses the pushbutton switch 5a 
to select the f u nction of attitude control of the car-mount- 
ed input device 1, for example, the function of handle 
height adjustment, if the same level of feel of resistance 
is given to the manual control knob 3 regardless of the 
movable range from the current handle height to its mov- 
ing limit end, the following problem might occur. Since 
the user cannot grasp the movable range of a car- 
mounted electric apparatus, the user would be unable 
to manipulate the device properly when the movable 
range from the current handle height to the moving limit 
end in the desired adjustment direction is large and the 
user can move the handle to the desired height quickly 
by increasing the amount of manipulation (rotation) of 
the manual control knob 3, or inversely when the mov- 
able range is small and the user has to avoid collision 
of the handle against the moving limit end carefully by 
decreasing the amount of manipulation (rotation) of the 
manual control knob 3. As a consequence, it might take 
a long time to adjust the handle height or the handle 
might collide against the moving limit end at high speed 
with an impulse. As a solution to this problem, the fol- 
lowing approach may be used: the movable range of the 
handle is calculated by the car-mounted computer and 
the feel of resistance which matches the movable range 
is given to the manual control knob 3 by means of the 
actuator 1 4. This will allow the user to know the movable 
range of the handle tactilely when manipulating the 
manual control knob 3, which therefore makes it possi- 
ble for the user to manipulate the manual control knob 
3 properly according to the movable range. The mova- 
ble range can be calculated by adding a position sensor 
such as an encoder to the actuator for attitude control 
of the car-mounted input device 1 and having the com- 
puter pick up a positional signal from the position sensor. 
[0046] Another point to be considered is that some us- 
ers of the manual input device 1 will be strong in physical 
power and other users will be weak. Therefore, if the 
required manipulation force (feel of resistance) of the 
manual control knob 3 is fixed, users who have strong 
physical power may experience difficulty in finely adjust- 
ing the car-mounted input device 1 while users who are 
weak in physical power may feel it uneasy to make a 
coarse adjustment of the input device 1 because its ma- 



nipulation requires an effort for them. One solution to 
this is as follows: the manipulation force applied to the 
manual control knob 3 is calculated by the car-mounted 
computer and the feel of resistance which matches the 
5 calculated manipulation force is applied to the manual 
control knob 3 through the actuator 14 so that the most 
suitable feel of resistance can be given to each user, 
namely both users with strong physical power and those 
with weak physical power can get a satisfactory touch 
w in manipulation. Calculation of the manipulation force 
applied to the manual control knob 3 can be made by 
the computer which picks up a positional signal from the 
encoder 25 and calculates the acceleration in positional 
signal change. 

15 [0047] In addition to control of the feel of resistance 
to be applied to the manual control knob 3, it is also pos- 
sible to apply different external forces for different direc- 
tions in which the knob 3 is moved. For instance, if the 
volume of the radio or CD player is controlled as men- 
20 tioned later, the user can get the feel of resistance when 
the knob 3 is moved so as to increase the volume, while 
the user can get the feel of acceleration when the knob 
3 is moved so as to decrease the volume. This resolves 
the inconvenience that the sound volume might sudden- 
25 iy rise inside the car when the user tries to increase the 
volume. Also, this allows the user to decrease the vol- 
ume quickly, which solves the problem of interference 
with listening to an audio device or conversation. 
[0048] The abovementioned control operations can 
30 be performed using required pattern data stored in the 
ROM 44 of the computer as shown in Figs. 9A through 
Fig. 9Eand Fig. 10. 

[0049] The input device can also be designed so that 
in the operation of each electric apparatus, the pattern 
35 used for control of the actuator 1 4 is selected according 
to the user's taste from among different patterns for dif- 
ferent outputs of the actuator 1 4 which have been stored 
in the computer. This pattern selection may be made by 
the user operating a pattern selector switch (not shown 
40 in the figures) located on or around the manual control 
knob 3. It is even possible to arrange that the computer 
recognizes individual users' ID and automatically se- 
lects a pattern. With this arrangement, the feel of resist- 
ance given to the manual control knob 3 can be changed 
45 as appropriate according to the user's taste, thereby 
making the manual control knob 3 highly maneuverable. 
[0050] According to the present invention, an actuator 
is laterally movably fitted to a frame and the direction 
and amount of lateral movement of the actuator are de- 
50 tected by a first position sensor and the direction and 
amount of rotation of the driving shaft of the actuator are 
detected by a second position sensor so that the car- 
mounted electric apparatus whose function is to be con- 
trolled can be selected by changing the direction of lat- 
55 eral movement of the actuator and the function of the 
car-mounted electric apparatus thus selected can be 
adjusted according to the amount of rotation.of the driv- 
ing shaft and therefore the selection and functional ad- 
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justment of the desired car-mounted electric apparatus 
can be carried out using a single manual control knob. 
Furthermore, the manual control knob is fitted to the 
driving shaft of the actuator and an externa! force which 
depends on the manipulation of the manual control knob 5 
is applied to the manual control knob, so it is possible 
to give the user a tactile sensation to notify him/her of 
how the manual control knob has been manipulated as 
he/she touches it without seeing it; in short, the user can 
know with a tactile sensation whether or not the manual 10 
control knob is being manipulated in the desired direc- 
tion by the desired amount at the desired speed. This 
prevents erroneous manipulation of the manual control 
knob, ensuring a high maneuverability of the manual 
control knob. Also, since the manual control knob is fit- 15 
ted to the driving shaft of the actuator, a power trans- 
mission mechanism to connect the manual control knob 
with the driving shaft is not needed and thus the manual 
control knob can be compact and light. Still more, be- 
cause only one actuator is used, it is also easy to reduce 20 
the size and weight of the manual input device. 

Claims 

25 

1 . A manual input device comprising: 

an actuator laterally movably fitted to a frame; 
a manual control knob fitted to a driving shaft 
of the actuator; 30 
a first position sensor which detects a direction 
and an amount of lateral movement of the ac- 
tuator; 

a second position sensor which detects a direc- 
tion and an amount of rotation of the driving 35 
shaft of the actuator; and 
a controller which inputs positional signals out- 
putted from the first and second position sen- 
sors to control the actuator and applies an ex- 
ternal force to the manual control knob accord- 40 
ing to the way the knob is manipulated. 

2. The manual input device according to Claim 1, 
wherein the actuator is a rotating motor. 

45 



BNSDOCID: <EP 1 205956 A2J_> 



EP 1 205 956 A2 




10 



BNSDOCID <EP 1205956A2 I > 



EP 1 205 956 A2 



FIG. 3 




BNSDOCID: <EP 1 205956A2_1_> 



11 



EP 1 205 956 A2 




12 



BNSDOCID <EP 1 205956 A2J_> 



EP 1 205 956 A2 



FIG. 6A 



FIG. 6B 



MENU 



o 



E-MAIL < O \> NAVIGATION 



<^ V C 0 



SYSTEM 



TV 



DIRECTIONS IN WHICH MANUAL 
CONTROL KNOB CAN BE MOVED 




F/G. 7 A 

RADIO STATION 
SELECTION 



NHK1 

FM1 I NHK2 

CK , i / r i ' COMMERCIAL 
FM (•( ,°) STATION 1 



FM3 




, \ COMMERCIAL 
I STATION 2 
COMMERCIAL 
STATION 3 



FIG. 7B 

AIR CONDITIONER 
TEMPERATURE CONTROL 



UP ~^ I^^DWN 




BNSDOCID: <£P 1 205956 A2_l_: 



13 



EP 1 205 956 A2 



FIG. 8 



14 



MANUAL CONTROL 
KNOB 



ACTUATOR \ 



47 



DRIVE 
SIGNAL 



ENCODER 



DRIVER 



41 CPU 



42- 



43- 



RESULT 

(ACTUATOR OUTPUT) 



COLLATOR 



25 



29 



STICK CONTROLLER 



REFERENCE 
FOR 

COLLATION 



POSITIONAL 
INFORMATION 



PATTERN 
SELECTOR 



PATTERN 
SELECTION 
SIGNAL 



46 



POSITIONAL 

SIGNAL 

DETECTOR 



PATTERN 



PATTERN 



— Iw45a 

—I L45b 

ERN 2 \ 



PATTERN 3 



,45c 



DISPLAY 



D 



COMPUTER 



4a ~ 4f , 
5a~ 5c 



PUSHBUTTON 
SWITCHES 



44 ROM 



14 



SNSDOCID- <EP_ 1205956A2 I > 



EP 1 205 956 A2 



FIG. 9A 



(EXTERNAL F 
FORCE) £ 



^/WWWWWV 



■={> S (AMOUNT OF 
ROTATION) 



FIG. 9B 



F 

f 



FIG. 9C 



F 

t 



F/G. 5D 



F 

f 



CENTER 



<= =i> S 



F/G. 9E F CENTER 



J 



0= =K> S 



15 



EP 1 205 956 A2 



FIG. 10 



( START ) 

' ,,si 



USER PRESSES PUSHBUTTON SWITCH (4a -4f, 5a -5c) f 
TO CHOOSE EL ECTRIC APPARATUS | 



POSITIONAL SIGNAL DETECTOR INDICATES THE 

CHOSEN APPARATUS ON DISPLAY 





15' 82 



USER LATERALLY MOVES MANUAL CONTROL KNOB 



^S3 



± 



STICK CONTROLLER (FIRST POSITION SENSOR) 
OUTPUT IS READ 



t ^ 

COLLATOR CONFIRMS KNOB POSITION \ 



POSITION SIGNAL DETECTOR SELECTS FUNCTION, 
INDICATES IT ON DISPLAY AND SENDS PATTERN 



^S6 



SELECTION SIGNAL 

_ _ _ _ - 



PATTERN SELECTOR SELECTS PATTERN f 



I — ,^S8 

USER ROTATE S MANUAL CONTROL KNOB \ 

I ^9 



ENCODER (SECOND POSITION SENSOR) 
OUTPUT IS READ I 



OUTPUT IS READ 

I ,^S10 



C0i I ATOR CONFI RMS KNOB POSITION f 

.S11 



I 



INDICATION ON DISPLAY BY POSITIONAL SIGNAL 
DETECTOR 



S12 



CONFIRMATION OF ACTUATOR I OUTPUT PATTERN 
SELECTED IN ADVANCE BASED ON POSITIONAL 
INFOR MATION 



1 • \r 

CONFIRMED ACTUATOR OUTPUT IS SENT TO [ 
ACTUATOR TO DRIVE IT | 



I 



FORCE FROM THE ACTUATOR IS TRANSMITTED 10 
MANUAL CONTROL KNOB WHICH GIVES USER PHYSICAL 
SENSATION 



^S14 



16 



EP 1 205 956 A2 




BNSDOCIO: <EP 1205956A2_I_: 



17 



EP 1 205 956 A2 



110 



113 



150 



FIG. 12 
PRIOR ART 





c \ 








lifiilik _J 
. i \ 



.100 
-112 



160 



3 




-120 



.140 
.130 



141 



FIG. 13 ^ 
PRIOR ART 




FIG. 14 ^ 
PRIOR ART 




18 



(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(H) EP 1 205 956 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

26.03.2003 Bulletin 2003/13 

(43) Date of publication A2: 

15.05.2002 Bulletin 2002/20 

(21) Application number: 01126399.3 

(22) Date of filing: 07.11.2001 



(51) Intci7: H01 H 25/00, G05G 9/047 



(84) Designated Contracting States: 


(71) Applicant: ALPS ELECTRIC CO., LTD. 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Tokyo 145-8501 (JP) 


MC NL PT SE TR 




Designated Extension States: 


(72) Inventor: Onodera, Mikio 


AL LT LV MK RO SI 


Ota-ku, Tokyo 145-8501 (JP) 


(30) Priority: 10.11.2000 JP 2000343987 


(74) Representative: Klunker . Schmitt-Nilson . Hirsch 




Winzererstrasse 106 




80797 Miinchen (DE) 



(54) Manual input device using a motor as an actuator for applying an external force to its manual 
control knob 



(57) - A highly maneuverable car-mounted input de- 
vice which gives an adequate feel of resistance to a 
manual control knob according to the way the knob is 
manipulated. The manual input device comprises: an 
actuator laterally movably fitted to a frame; a manual 
control knob fitted to a driving shaft of the actuator; a 
first position sensor which detects a direction and an 



amount of lateral movement of the actuator; a second 
position sensorwhich detects a direction and an amount 
of rotation of the driving shaft of the actuator; and a con- 
troller which inputs positional signals outputted from the 
first and second position sensors to control the actuator 
and applies an external force to the manual control knob 
according to the way the knob is manipulated. 



FIG. 3 




CL 
LU 



Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID: <EP 1205956A3J_> 



EP 1 205 956 A3 



3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP Gl 12 6399 



DOCUMENTS CONSIDERED TO BE REL EVANT, 



Category 



X 

X 



X 
X 



Citation ol document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



x.p 



EP 0 893 750 A (BAYERISCHE MOTOREN WERKE 
AG) 27 January 1999 (1999-01-27) 

* page 1, column 1 - column 2 

* Page 1, column 2, line 10 - line 22 

DE 198 56 722 A (MANMESMANN VDO AG) 
15 June 2000 (20O0-06 : 15) 
page 1, column 1, line 28 - line 50 
?age 1, column 2. line 35 - line 45; 
figure 1 * 

I DE 200 14 425 I) (IMMERSION CORP) 
4 January 2081 (2001-81-04) 

* the whole document * 

un qq 77435 A (BAYERISCHE MOTOREN WERKE AG 
^AUClIirIs^ELLE (DE); HERRLER MICHA) 
I 3 June 1999 (1999-06-03) 

* the whole document * 

DE 197 52 056 A (BAYERISCHE MOTOREN WERKE 
AG) 27 May 1999 (1999-05-27) 
1 page 1, column 1 - column 2 



1,2 

1 

2 

1,2 

1 

2 



1.2 



1,2 



CLASSIFICATION OF THE 
APPLICATION (Int-Ct7) 



H01H25/00 
G05G9/O47 



1.2 



TECHNICAL REIJBS 
SEARCHED (lnl.Cl7) 



H01H 
G05G 
G06F 



1 

SJ 
8 



The present search report has been drawn up tor aB claims 



Placed 

MUNICH 



CATEGORY OF CITED DOCUMENTS 



X • parfeutarfy relevant H toton atone 
Y : £ rfoutar* reMvwit if combed wth 

document of the »*me eategory 
A : technologic*! background 
O : non-wntten cloture 
P : inlerniedieto document 



Dotoe 

29 January 2003 



Nieto, J.M. 



T : theory or principle undoing the^Mion 
E • eerier patent document, but pubSehed on, or 

after thefffng dote . 
D • document cited in the oppOoeiion 
L : dooumenl oiled tor other reason* 

iTrrir^yof the .o^'p^nt*»n%» oorreeponding 
document 



2 



EP 1 205 956 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 12 6399 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

29-01-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
members) 



Publication 
date 



EP 


0893750 


A 


27-01-1999 


DE 


19732287 Al 


28-01-1999 










EP 


0893750 Al 


27-01-1999 


DE 


19856722 


A 


15-06-2000 


DE 


19856722 Al 


15-O6-2O0O 










AU 


2095100 A 


26-06-2000 










WO 


0034840 Al 


15-06-2000 










EP 


1119803 Al 


01-08-2001 


DE 


20014425 


U 


04-01-2001 


DE V 


. 20014425- Ul - 


04-01-2OO1 










' JP 


2001109558 A 


20-04-2001 


WO 


9927435 


A 


03-06-1999 


DE 


19752056 Al 


27-05-1999 










DE 


19843421 Al 


23-03-2000 










DE 


59801813 Dl 


22-11-2001 










WO 


9927435 Al 


03-06-1999 










EP 


1034470 Al 


13-09-2000 










ES 


2165207 T3 


01-03-2002 










JP 


2001524708 T 


04-12-2001 


DE 


19752056 


A 


27-05-1999 


DE 


19752056 Al 


27-05-1999 










DE 


19843421 Al 


23-03-2000 










DE 


59801813 Dl 


22-11-2001 










W0 


9927435 Al 


03-06-1999 










EP 


1034470 Al 


13-09-2000 










ES 


2165207 T3 


01-03-2002 










JP 


2001524708 T 


04-12-2001 



o 

& For more details about th» annex : see Official Journal of the European Patent CHfioe. No. 1 2/82 



3 



BNSDOCID: <EP 1205956 A3 J_> 



- V 



THIS PAGE BLANK (uspto) 



